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PRELIMINARY AND SHORT REPORTS
QUANTITATIVE COLORIMETRIC ASSAY TECHNIC FOR CORTICOSTEROIDS
IN THE SKIN OF MAN*
LEON GOLDMAN, M.D., EDWAED EMIJEA, M.D. AND JEANNE BASKETT, B.S.
In our investigative studies (1, 2) with the local mechanisms of corticosteroids in skin
it is apparent that such features as soluhility and persistency effect local inflammatory
processes.
To attempt to study these features, we have used the frozen section technic to detect
masses of insoluble crystals, the persistency of the hematoxylinophilic masses in the pre-
pared formaldehyde fixed paraffin sections and in recent studies with Pincus (3) the use of
radioactive Compound F containing C14. Current studies include also x-ray diffraction
and electron microscopy to attempt to identify crystal masses remaining in skin at intervals
after injection. Paper chromatography may be used also.
Another control technic has been found and this is the calorimetric assay technic of
Porter and Silber (4) for 17, 21-dehydro-20-ketosteroids. In brief, this technic includes the
following features:
1. Biopsy homogenized in 10 cc. water; extraction 20 cc. chloroform.
2. Centrifugation.
3. Chloroform aliquot evaporated to dryness.
4. Residue dissolved in 2j cc. methanol; use 2 1 cc. aliquots.
5. One methanol aliquot as blank—add 8 cc. sulfuric acid (22N).
6. Second methanol aliquot—add 8 cc. phenylhydrazine sulfuric acid 65 mg.% phony!-
hydrazine, 22 N acid.
7. heat blank and test samples to 60°C 20 minutes, cool in tap water.
S. Read color intensity at 410 mu. and compare with standards.
It is important to emphasize that this technic does not differentiate between cortisone,
cortisone acetate, Compound F free alcohol or Componnd F free acetate. The sensitivity is
indicated as 1 gamma of cortisone acetate. This technic cannot be used for histochemical
studies of corticosteroids in prepared skin sections. Up to the present 17 biopsies of the
skin have been taken and assay determined in these biopsies. This study is limited to Com-
pound F and includes three forms—Compound F acetate, Compound F free alcohol Type A
with plate crystals, Compound F free alcohol Type B with small rods. In clinical experi-
ments free alcohol Type A rapidly disappeared from tissue, produced no hematoxylinophilic
masses and had no demonstrable evidence on local inflammatory reaction. Type B free
alcohol Compound F was more persistent in tissue than Type A, presented a definite amount
of hematoxylinophilic masses and had a slight and transient local effect on local inflamma-
tion in the skin (5, 6). It is important to emphasize these features in regard to the results
determined on assay. Beerman (7) has used this assay technic also in his study of local in-
jections of Compound F.
In each instance a known amount of Compound F was injected into the skin with either
syringe and needle or with the Hypospray jet injection apparatus. Under local anesthesia
the biopsies were removed and sent without fixation for assay. In two preliminary experi-
ments Compound F acetate ointment 1% was massaged liberally on small areas of the skin.
Then after massage biopsies were taken, in one instance after 15 minutes and in another
instance after one hour. Approximately 1 gram of the 1% ointment was used in each in-
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stance. These two assay experiments revealed negative results with the calculated mgs. of
F as being 0.003 mgs.
According to the results of assay, the greatest amounts of Compound F remaining in
the skin appear to be with Compound F acetate. Type A free alcohol gave the lowest figures
and Type B free alcohol was last. It appears then that the figures of the assay are accurate
for the relatively rapid disappearance of Compound F free alcohol from the local injection
site and the persistence of the more insoluble F acetate. It is possible that the question of
solubility may be concerned in the effect on the local tissue reactions as Macek, Baade,
Bornn and Bacher have found that Compound F acetate is much less soluble in biological
fluids than the unesterified form (8).
With the small amounts of steroids and with the relatively crude technic, in the results
in the two experiments with ointments there was no evidence either of surface contamina-
tion of the skin or of absorption or penetration. The ointment is being studied at present
with the radioactive Compound F using the free alcohol.
TABLE I
Results of assay
coRTIcosTERom AMOUNT INJECTED TIME OF BiOPSY AFTER ASSAY
rng. Figs.
Facetate 7.5 2hours 1.22
F acetate 7.5 24 hours 3.15
F acetate 7.5 48 hours 2.27
F acetate (Hypospray jet injec-
tion)
F acetate
2.5
5.0
2 months
3 months
0.34
0.013
F free alcohol (Type A)
F free alcohol (Type A)
F free alcohol (Type A)
F free alcohol (Type B)
F free alcohol (Type B)
F free alcohol (Type B)
F free alcohol (Type B)
2.5
7.5
7.5
7.5
7.5
7.5
7.5
"immediately"
15 minutes
1 hour
15 minutes
1 hour
48 hours
48 hours
0.000
0.014
0.008
0.99
0.72
0.18
0.33
cONcLUsIONs
In preliminary experiments, the quantitative colorimetric assay technic of Porter and
Silber may be applied to determine in general the relative amounts of corticosteroids in
human skin. The technic does not differentiate between cortisone, cortisone acetate, Com-
pound F acetate and Compound F free alcohol.
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